Reductive activation of 1,1-dichloro-1-fluoroethane (HCFC-141b) by phenobarbital- and pyridine-induced rat liver microsomal cytochrome P450.
1. During anaerobic reductive incubation of liver microsomes, from either the pyridine- or phenobarbital-treated rat, with 1,1-dichloro-1-fluoroethane (HCFC-141b) in the presence of a NADPH-regenerating system, a time- and dose-dependent formation of reactive metabolites was detected as indicated by a depletion of added exogenous glutathione. 2. A statistically significant, dose-dependent loss of both cytochrome P450 and microsomal haem was also observed under these experimental conditions. Furthermore, a statistically significant decrease of p-nitrophenol hydroxylase and pentoxyresorufin O-depentylase activity was measured in microsomes from the pyridine- and phenobarbital-induced rat, respectively indicating that both P4502E1 and P4502B undergo substrate-dependent inactivation. 3. Both reactive metabolite formation and P450 inactivation were almost completely inhibited by previous bubbling of the incubation mixture with carbon monoxide, indicating that interaction of the substrate with a free and reduced P450 haem iron is required for substrate bioactivation and enzyme loss. 4. The presence in the incubation mixture of the spin-trap N-t-butyl-alpha-phenylnitrone (PBN) and the carbene trap 2,3-dimethyl-2-butene (DMB) largely prevented both glutathione depletion and P450 loss. This suggests that free radical and carbene intermediates formed by the metabolic activation of the substrate are involved in the inactivation of P450 and the loss of its prosthetic haem group.